There has been considerable interest in the coordination chemistry of metal complexes with organic thiolic ligands because of their diverse coordination modes derived from a high donor property of the thiolic-sulfur atom and relevance to biological active metal centers. [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] 2-(2-Aminoethyl)-aminoethanethiol (Haeaet) is one of such ligands, which gave us di-, tri-, tetra-, and polynuclear metal complexes. [3] [4] [5] [7] [8] [9] As for X-ray crystallographic studies, Mn, 4 Fe, 5 Ni, 3 Zn, 7 Cd, 9 and Pd 8 complexes were investigated. However, the synthesis and crystal structure of a molybdenum complex with aeaet - has not yet been reported. In this study, we isolated a dinuclear molybdenum(V) complex with aeaet -, [(MoO)2O2(aeaet)2] and determined the crystal structure, as shown in Fig. 1 .
[ X-ray diffraction data for the crystal was collected at 293 K on a Bruker CCD X-ray diffractometer (SMART APEX) using graphite-monochromated Mo Kα radiation. Crystal data and details concerning the data collection are given in Table 1 . The structure was solved by direct methods, and refined by fullmatrix least-squares methods. The hydrogen atoms were inserted at their calculated positions and fixed there. Water and methanol molecules could not be fixed because of their disorder. Therefore, the residual electron densities (66 e -/chemical formula) corresponding two methanol and three water molecules were removed using the PLATON SQUEEZE program. 11 The solvent accessible volume was 594.7 Å 3 . This void has a channel along the c axis. All of the calculations were carried out on a Windows 7 Core i5 computer utilizing the SHELXTL software package and SHELXL-2014/7. Crystallographic data have been deposited with Cambridge Crystallographic Data Centre: Deposit number CCDC-1531644. Copies of the data can be obtained free of charge via http://www.ccdc.cam.ac.uk/ conts/retrieving.html (or from the Cambridge Crystallographic Data Centre, 12, Union Road, Cambridge, CB2 1EZ, UK; Fax: +44 1223 336033; e-mail: deposit@ccdc.cam.ac.uk).
Density functional theory (DFT) calculations were performed based on the geometric parameters from an X-ray diffraction analysis by using the Gaussian 03 program. The geometries were optimized at the hybrid B3LYP level using the 6-31++G** basis set for H, C, O, N, and S, and the LanL2DZ basis set for Mo. 12 Excited-state energies and oscillator strengths were computed within the time-dependent density functional theory (TD-DFT) framework, as implemented in the Gaussian 03 program. 12 The molecular structure, drawn as an ORTEP diagram, is shown in Fig. 2 . Selected bond distances and angles are given in Table 2 . The molecule has a crystallographic two-fold axis along the b axis at the center of the Mo2O2 ring of a di-μ-oxidobridged dinuclear oxidomolybdenum(V) complex. The synconfiguration of the dinuclear molecule is a representative form of dinuclear Mo(V) complexes. 13, 14 X-ray structure analysis revealed that molybdenum(VI) of the metal source was reduced to molybdenum(V) during the reaction with Haeaet in aerobic methanol. The Mo1-Mo1 i distance is short, 2.5754(8)Å, consistent with single metal-metal bonding. 13, 14 This was confirmed by a DFT calculation based on the crystal structure (Fig. 3) . The molybdenum atom is coordinated by two bridging oxido-oxygen atoms (O1 and O1 i ), a terminal oxido-oxygen atom (O2), and two amino-nitrogen atoms (N1 and N2) and a thiolato-sulfur atom (S1) of facial aeaet -chelate in a severely distorted octahedral geometry, if we neglect the Mo-Mo bonding as part of the coordination sphere. The terminal Mo1-O2 (oxido) [1.684(3)Å] distance is significantly shorter than the bridging Mo1-O1 (oxido) and Mo1-O1 i (oxido) distances (Fig. 4, Table 3 ). The diffuse reflectance spectrum of the complex showed three bands at around 228, 332, and 461 nm (Fig. 5) . A TD-DFT calculation showed that these bands are assignable to LMCT bands of S(3p) to Mo(4d) transitions mainly, where a band at 379 nm could not be observed, possibly because of a hidden band in the strong absorption at around Table 1 Crystal and experimental 332 nm in the diffused reflectance spectra. D-d bands due to the d 1 configuration of the molybdenum(V) should be in the lower energy region around 600 -700 nm. 
